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(54) BRUSHLESS MOTOR AND CIRCUIT FOR DISCRIMINATING POSITION OF MAGNETIC POLE THEREOF 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a brushless motor for which the positions 
of the magnetic poles of rotor magnets can be discriminated without producing 
noise, causing vibrations, nor rotating the rotor magnets and a circuit for 
discriminating the positions of the magnetic poles. 

SOLUTION: VVhen armature windings are conducted, so that V-phase and W-phase 
tooth sections are excited to S and N poles, respectively, while rotor magnets are 
stopped at the positions shown in Fig. (a), an additive polarity trend appears most 
intensely, and magnetic saturation occurs most quickly in an inter-pole yoke. 
Consequently, an armature current increases suddenly. The armature windings are 
conducted in all conducting patterns and the voltage-converted value of the 
armature current after 1 ms is read. Then the position of the magnetic poles of the 
rotor magnets are discriminates from the conducting pattern having the largest read 
value. Since this discrimination can be performed with a slight armature current, 
polarity discrimination can be performed by conducting the armature windings for 1 
ms, which is about 1 /I GO of the normally required time. Therefore, the positions of 
the magnetic poles can be discriminated, while the rotor magnets are stopped 
without producing noise nor causing vibrations. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision of rejection] 

[Date of requesting appeal against examiner's decision of 

rejection] 

[Date of extinction of right] 



19.02.2003 



Copyright (C); 1998,2003 Japan Patent Office 



mB^m^nff (jp) (12) ^ H 4# if ^ (a) (ii)i$^aH^H#^ 

#^32001 -95215 
(P2001-95215A) 
(43)4iBiB 5p«13^4fl6B(200L4.6) 



(BDIntCL' 
H0 2K 21/14 
1/12 
29/00 
H0 2P 6/12 



F I 

H0 2K 21/14 
1/12 
29/00 
H0 2P 6/02 



M 5H002 

A 5H019 

Z 5H560 

3 7 ID 5H6 2 1 



ISE«« »««C[)»8 OL (^16M) 





490711-264805 


(TDUBA 


0001I6GG6 










(22)mSB 


1 ^ 9 ^ 20 B (1999. 9. 20) 










(72)38M# 


±m ^ 






















(72)IKM« 


























100103045 








#a=t lit? 











(54) [«WO«i»] T^^S^l^Xt-^', *J:?/. ■eo:/9'>^X^3'e!)««ttlBW9llll» 



(57) ism] 

S d a:^c < , lElte^^ffiS5«JSSS^«^WSiJ-r-5 C i:/&^•T• 
C/B^^g^] lHlte^^fiS5*< (a) ®fi:«fCf?lhbTti 

Sttm'J»fc:*»r«ii^^ro 1/10 oeswffij 
PbIT^-S 1ms 05jl«S:fT^/5:ltTmVi. tJEoT. 




(2) 



<f M 2001-9521 



\z[tmA^rm^o:)mmx'mm.mfa-r^^o\zm^^nT 
i ^ t * # Si t -r :/ ^ -> u X - iS' . 

3o\zm^^tixi^^^zLt^^mtt^m^mimmo:> 

x.y-( h\z J: r)mi&-^n^-:^. mm^mmtmrn 
mmiz^omfSi^tixiso, 

Haffi^i^-r hfcj:o«fiK$n-5gFBi3-i/©i^w»f 

mm\t. w]mmmmm\z^K)m^-^ti^±mm(D i-zxz) 

ot>mm-t^m^m±=^mi^-r^m^<Dmm3-^izj: 

IB ^ CO ^ -> u ;^ ^ — ^' „ 

-5 mm&^m *ijsijf •& y ^ -> u x - ©ssffiee wsj 



m&iDmm\z^r), mmmmmmmmiz^-oxmh^^ 
CO 0 0 1 ] 

[0 0 0 2] 

i'^M<D^m} -m\z. ':f^'>u7.^-^(Dmwiiz 

m^^m^ommmm^^mLx. mm^^^y^f 

^^^■t^rzit>(D-!ii—)VM'f-ffim^'^ibtlX^^^. L-f)^ 
'^^-)Vm'f\tJ^X'¥m\Z^^^il^^otz\l1fX\tU 

Sft tCtc o T b * 5 ^ i b T -2) , 

to 0 0 3] ^HT, *SM^A«. #M¥9 - 3 7 5 

8 6-^ (!tf^ip7 -2 0 7 6 6 5^) [CtB«$tl-g. J; 5 

^-^S'KtdlHlKtt, 013 (a) \Z7R'r^ots.=^-9'^ 

~ a 4 ©&:/D i7 {c*ffi-r i bT, 

p y ^7 trfe ^*3ti-5 2 ■o<Dmmfi. 
mmmiimi$.Q 1 , 92 (his (b) #m) <d5*., 

ll2 0«BStlSADffii^9 2Sr^tfciUT. ^Itl^teSit^WW 
[0 0 0 4] b*»U;&7jte., 35^*^-5^7 ->UX^:—^K 

-^^z.ii\±x^n.^^(Dx. y^->i/xt-^i&i&i!)-r-5 



(3) 



1*M2 001-9521 



Jest- -S CI tdi-e^i^j: < ife o T b * ^ . 
[0 0 0 5] 

:i(Drztb\z'^^x'\t, n^-jm^mcD&.mi^m 
m^^mt^^-rizm^^m^c^mm&im^^iii-r^tzii). 

mnftcDfittca-p'v^T. w±m\ziin^mm=!^m^(Dmm 
{4s**tjsijbTVi.5. m^ii. f?±mizinf^mm^m 
^^mm&m^m'i-t^rztb\z. ^t&«jBE75^2 o o^^ju 

[0 0 0 6] L-d^b;^**^. *>*>-5flSiJ<&tT^/S:a6C 
ffi ^ m f ^ mi^TS^'iJJM c 5 0 . 

[0 0 0 7] :i^^m\t±mvtzmm,^t:m^-r^rctt>tz 

W JBSS-EB ^ *ijgij -r -5 d i ^ -5 y 5 -> X ^ - iS' S. 

t/f^oT'^ -> u-x t-^' ©itaffi{i!:fiWS'jiiiK^titt-r -5 

[0 0 0 8] 

® ^-r ^ i: t' J; -p T iHie $ tl -5 iHie^^gSS .h <i ^ . 

[0 0 0 9] -^'yi^ux=^-ifa)mm=f-mmzmm.^'fr 

oils @^^®fDJ::fi8m*im32-r-5. ii<Dffi8««, mtS 

'fmmzmtii>mmi-f^m.a>miBiimzmmt^. @« 
^ »'L- tt , mediae j: s a^?- tc i t mMtm 



|6] (iDSC^FffiJ) -t?abS«^lC«. jiig6a[**«jS*;&|5] 

[0 0 10] !S*JSitBmrc>:/^->ux^-3't'j:n 

as t J; -tD T»32-r ^JS* i: l^;^r6]©SS*/0^'m3<-r-5. J; 

x^-ox%mm.m^-r^ii. ««^#^©SH'r>i/i7 
r5'>xfii«-%S[(cM'>b, stiT^iSEi&^^iiifr-S). m-o 

35»;fe®*8l^®ffi<£«tbT, -troS^wm^Tmsgwliii 

[0 0 11] »*«2IB«©:/^i>^X^:-^'«. 

3-i7® l-3>«»f®«(i. saiBiJHigP© l-:3®»rS«® 
US 1/2 0/6^e>IIISl/3 ofcj^^^nx^i-s, 
[0 0 12] tt*^3tS«®>^7>'l/X^-^}i. 

ta^i^-f Mc<fc0«fig^n-g)SPBl3-^©lO®»rS 

®a©BSi/5*ieBSi/8(c:}gfi£$tiT(.>-5), f^m<o 

bxmm3—i^^mm-r^:iii\z^r), mma-i^ 
^bTfc. lHilg?fiS5*lsie$-ti--sc:t;&<, 

[0 0 1 31 ^*j«4iaf6©y^->ux^-^'«. §1* 
JS 1 3 <Dt,i-rn*MclB@o:/5x uxt-^'fc*t,» 
T. mliaSFBl3-i/tt, l?ISt--5mria«g|5PJIOH933|5ie 



(4) 



#M 2001-9521 



[0 0 14] mNi3-{^\t, mm^m^\zMi^xmm<D 
[0 0 15] »*:«5ia«©:/^->U'X^:-3'«, 

[0 0 16] W*^6E«©y5vUX^-i5'®fiaffif4 

MWg'jiHi?s«. tt*)S 1 ^^-i 5 cDVi-rnd^riB«©:/5 
mmmz^tjmm^ntcmm^mmiommmmizmzit,^ 

[0 0 17] C©if*^6IB««:/^>'l/X^:-^©a 

itimmiz^-DTi^m^n. ^<Dmm^nrzmmTmm:<D 
mmmmizm-^^'^T. m^mmmmz^r)mm^m^<o 
w±mizi5i,f^mm&m-iim&\^ri^. 

[0 0 18] Bp-&, »*JSl*^e5(CtB«coy^Xl/X 

=E:-i^\zin-f^m^^mi'b<Dmmr^m^m±it. mm 
^mm^(Df^mnmz\tt^mm.i^faco'iKmiz$,o. - 

mm'f-mf^^(Dmm,m\z\tmii^tjimM<Dmisax'mm. 
ggftjf s ± -5 5 tifcsr^i 3 - i 0 ^ nx 
i^s. ioT. mm^m^^<D^^mBE.(Dmmiz^i!)m 
ii^umm^mmtimn^i:. ^(Dnm^mmizj^cm^ 

Mmitmmmm^^izjz'^xmm^ti, ^©Ait^^rs 



0 y 5 1/ X ^ - ^7 ^?itS# *5 tt -5 iHlte^ jess CDBSffi 

[0 0 19] ii*3S7iB«rc):7'5v'i/xt-^roM{4 

fi«*iigij0iSJ:*3tiT, mm^^mmmmm^it. turn 
■y^z^u7.^-^cDmmmiziin^mm^<Dmi 5fm 
±<Dm&wi.<DmBc.^^^m.f£tvxmn-r^h(D-:^s> 

-5. J;oT, y7->^X^:-3'«3^^>i'h;i/i7fcj;0 
[0 0 2 0] W*«8fa«cDy^>'l'X^-^®8lffi'a 

gwgijiHi?s«. m>^m6Xit7\zmm(D-/^i^ux=E- 
^(ommumnmmmz^t^^x. wtB«fe*«jEE3i«iHigs 

g|bT«im-r^t>cOT-*0, mr8BattfiJS'JIiI?S«, WIB 

SSMm IHIK C J; o T« t) ^ Vi«BEM*^«im $ tifcam 
/1i$'->tc*^*tiT. MBB[Hlfe^^JK5©l?±^Jc:feltS 

[0 0 2 1] 

mizi^n^zf^ zyiyx'E—^ (Dmmmmiz-o'.^xit. k 

(C. !|^M¥9-3 7 5 8 6# (i|#S¥7-2 0 7 6 6 5 

^) \zmm^tix^^^(DX\ to^mmitrnm-r^. 

[0 0 2 2] mat, *IIS£0iJ«:/^->I/X^E-iS' 5 1 
(DmmmX'$>^. ^ICT/^i^U-X^r-^S 1«> *XffiS 
5©l^fiS*|HlK^tLfc4ffi<DlHlte^a5 5 2 t. H« 
^^«'il>5 3*>J;yt3tg<D««^#^5 4*@^^i:L 
fc. ^®ia5Jg»>*'7->UX^:-^T*-5, 

[0 0 2 3] lilg^fiSS 5 2 NS5 2 aiJiC/^SS 

5 2 b*t^n-6ti2ai-r-pjgfi£$tifc4ffiT«}fiK$nT 

t5 0. [ilte^S 2 c *lHl^4'i>{cLT. IP'^v'l/X^— 

iS'5i©7u-A (0*i±-r) ^z^m^m^zm^^nx 
c:©iHrig^J85 5 2 ^m^-t^^^^&i^- 5 3 

«. -e-ran^frn^J^roa — ^7 5 3 aS:WUT*5 0, 3 
— if 5 3 a(Dp^m. IP*. 111^^185 5 2 fiijfctt. 6*(D 

£pgB5 3 hii^^n^etimmmiz^^m^ 2 c^t^ifx 
mm^nxif'^^o c:©6*©±psP5 3 bttt. uffi, 

Vffi*J;tAVffl©3ffi©«*g^#^5 4 u. 5 4 v. 5 

4wi!)i2m-f\z^i!)^tix^n^'nm^tnx^^^. 

WfC01T-t4, ±TfCUfflom«^#^5 4 u*t#|H]$ 



(5) 



#M2 001-95215 



[0 0 2 4] ^±)WlgB5 3 bCDHte^aSS 2fiiJtC«. 

ctt, ^m^5 3 b tm^<D 6 ■Dmii^-snxio 

6C)®«gB5 3c«. 2 0(7)«g5 5 3 

c|^±*SffiPB^3-i7 5 3 d{CJ:oTffiS^WCaigStlT 

l^-5o Cl©fc«):/^>-^:^^-i5' 5 1 «gl5 5 3 c*5 
^ZSmms-i^ 5 3d CcfcoT. S^^i^'DS 3l*ltClEl 
e^ffiS5 5 2SrF^€lbfcKXP-y h^ififCJ^fig^nTt^ 

[0 0 2 5] mma-i^ 5 3 dtCj;-5«gi?5 3 c m±(D 
mi^\t, ®gP 5 3 c ©lafeTSSe 5 2 ©S^^ffl'JTfr^Dtl 

55 2<Dll^<DA*-f/i;^?lKt!^j:-5®T. Sr^3-i7 5 

3 dCA*'f/'?x$tisffia«©5i-fc*tt^paj5 3 h^m^ 

3 dlcj;5«g55 3 cl^±Oigi^*I5IC^Jl5 5 2«)S 
^SUS'JTff oT. SFbT3-^7 5 3 d*#gP5 3 c Wjp^ 
^J-, llfe^Jl5 5 2*^e.^^ttTiH^L. y^i'U-Xt 
-^^ 5 1 <DmWm\Z^\1t^^^ h)Vi7<D^Tm^'h-^ < 
UTI^i^OT-a&S. Sfc, ®W3-^ 5 3 dfCj;«>«gR 
5 3 c|g±wai^SrlHlte^!l5 5 2 WR^fffliJT'ff 5 C t 
tcj;0. lHl«^J8^5cD?gS^ICj;-pT®rBl3-i/*^*fiS«ta 

wr*c:^:*^;^d:<.»<^>•e. i5ie^8ai5©saafi[S®i|!ijgij=£ 

[0 0 2 6] @^^^'il^5 3 03-^^ 5 3 a, iPSBS 

3 b*5j;y:«a55 3 c tt. ^n^nnMmm.xm^^n 

X^^^<D\znV. ffira3-i7 5 3d«. ^IJg«ai{l:#tt 

3— ^5 3d«. i-DCDmrn^t^i-^oy^m^s 3 h<D 

ei®«©Bgl/5;5^^BSl/8tCj^*£^nT*3fp. Hfe 
^^885 5 2 ©f?lh^Ci5t,iT, mm^m^ 5 4 'v©®* 

[0 0 2 7] ffirBi3-i^ 5 3 dx-m^.f^m^^c^t, 

EPS, ®«^IS'C^5 3 7iia5^^6<JtClS^^fa-rst. «^ 

m^5 2<omm&.m^pmi'X^. uti. m^^m^s 
2 ©aigeH¥iJ9j©paitcoviT«0 2 e.^ 4 

[0 0 2 8] mms-i^ 5 3 d^m^-r^ysL^-f h 

ti. 5 3 <Dm(D^6^ 5 3 a ~ 5 3 c ^J^figf 



©tc^u, mKS9ffi«tsfpjss^^gttiB§2. 0 7^x7<t 

;5;oTti.5, <koT. SrBl3-i7 5 3 dS:7x7-f hT 

[0 0 2 9] MFBi3-i7 5 3d^yx.5'-i hxm 
fi£-r-5«^fC, -?-©Sra3-^ 5 3 d©»f®8l*«fi5ffl 

uxm!^-t?>m-^(Dm4ii^x'±^< vuntnt. mm 
3-^ 5 3 d\ziit^^x-m^Mizmn.^m^^&z.r z. ii 

-m±^<-r^:ii:mx^^. W-dX, ^(O^. ZfySy 

[0 0 3 0] ^c*. SFBT3-i7 5 3 dS:^!^^ hXtt 
< m^'f^'b' 5 3 ©flS©aB^i> 53a~53ci:l^«fC 

mmmw.x'i^^-r?>m'^. m^umma-i^ 5 3 d 

^^®^'L>5 3©ffi©gB^J-5 3 a~5 3 c ii-mzm^-t 

^m-^izit. mNis—p 5 3 d<Di-:3<Dmmm^, 10 
©ipscs 3 b<Dmmm<Dmi/2 oa^^bsi/s ojc 
^fi£-m«Ai/i. cnicjco, mte^jse 5 2 ©{$it^ 

■r^^oiz. mm3-i7 5 3 d^m^-r^:iti)ix'^ 

[0 0 3 1] d^T, ^2*>e.0 5$#RgLT> f?ll:^ 
(c*DttSlElte^?K5 5 2©JlS{4g©tiJS'l;^^i:, -5-© 
W»J^lltcS-::?< iimWSSH 1 gE©^^:)5^i:('0(,iT 

mm-f^. ig2*ie.s5«, 5 

1 ©»f®*S7SLT:feO. <WrfC. E2St/J@3«. 
vl/Xt-^1'5 1 ©»rli<&?lB^i-WCffi::«cL.TS%bfc0T? 

(C, «a^#^5 4©0*^#BSLTt^-5. 
[0 0 3 2] l/^v-UX^r— iS' 5 1 ©lHie^fiSH5 2 
/S^. 0 2 (a) tCS5-r^@»Cf?jJ:LTt^^a^lC«, @ 
S^^'L^S 3(Ctt(Hie^^5 5 2 tCJ;-pTll^©5cEPT 
*-r;&l6]tcaS^*i^32LTt.^^<. C©t*:®T-0 2 (b) 
lr*-rj;ptc, iHlfe^^ffiES 2JcJ;Sm*<i:««^^fi 

mfzj;:^m{ttitf)^±m^5 3 bx-ni^-r^j^vizmm 
"f-mms 4^<Dmm^noii, ^(omm\z^Dmri^n 
m=Fmmz^^x. m^'f-Si't-s 3{ct4.^.^©^EPT* 
•t:»fii\zm^i!tm^t^. ti^i)^i>m^(D:fjf^\tmm3- 

i7 5 3 d©gP^i-IC*3l,iTlElte^SS5 5 2©?K*i:l^:&rS) 
■TfS.^©T. m«S^^#^5 4'v©ffi«tcioT. ffiFBl3 

-!?5 3d©«[5?;KS«*ilni-r« (iiini:;&f6ji:;&:s) . 

«fcoT. m«i^#IS5 4'v©a«CJ;Sli*^7S:fiBE^©li 
ftJfC J; -3X8^13-^7 5 3 d*a^lSln$-&-5Ct7)<X 
€r-&. ?a:*5. c:©J;-5tC. S«^#i^5 4'v©amiCJ: 



(6) 



2001-95215 



0. mm3-^ 5 3 d<Dmmmm:^\^tu^m^^ 
[0 0 3 3]-*. 1^x^-5' 5 1 omte^ae 

5 2*^*^3 (a) {C^-rfi!:eiCf?±LTI/i-5:®^(r. 0 
3 (b) JCS^fJcpfC, iHlte^aSS 2JCJ;SJK{t:*i: 

;^[Si«@rBi3-i7 5 3 do^^^iza^^rm^'pm^s 2 

±oT, mm3-i7 5 3 d ©^32amtt^'>-r^ 
^*>;^<ca^cDiiSDT'«, sraia-i' 5 3 d$aa^?n$ 
4'v®a«{cJ;0. Uraa-^i' 5 3 d<DmMi)m<>:&\^ 

[0 0 3 4] Mm^mms 4^(DmmA^ nmm \zn 

bfcSO. S^3-^? 5 3 dTam!Sfa*^^D«.i, EP 

^m^^&i'bs 3f)i^^ff3T'$>-:>T%m^mfa-r^h. 
jisic»-3'(,iT, ^?ii:^^c*3^t•5IHle^^l5 5 2©iKS 

[0 0 3 5] 04&#!ibO^. KJcS^ltWtC, iHFIto^ 

ffis 5 2 ®58S&B©*ijsij:3^it:*ijiig-rs. *llSfifi»jo 

y^v'W'Xt-:?' 5 1 «4S©3ffi^— ^T^fiK^tlT 
<^i-50T, iHlte^lSSS 5 2 04 (a) ~ (f) \Z^ 
-r6*^frf?±U#S. SagHU^MO, 04 <a) \Z7Fi 

(nmm'f-mmsA vtim^-^n^^m^s 3 b©»gp5 

3c*iSgC. WfflC0m«i^#||5 4w*^'#(El§n-&i 
MISC5 3 b©*g8 5 3 c*tNffiC, -^tl-^timm^ tl^ 

J:5fcS^?#^5 4'v(DjlS5fT5<i:. TjODgftj © 
«(S]*^Mfc5i<:^ti. SrsTa-i? 5 3 dT-gfeji<e8a 

[0 0 3 6] mmz, 04 (b) tC^-TfirSJClelte^Sg 

^5 2f)m±vx^^^m^izit. ym<Dm.mi^mm5 4 
vizMr^m^s 3 cii^smtz, um<omm^mm5 4 

ufC«-rS«g65 3 c**NS{C, 04 (c) fC^-TficB 
tClHlte^aSS 2**f?itLTt.ia«^{Ctt, Wffl«m« 
^^#«|5 4wCpt*r-5«S65 3 cd^SgtC. Uft©^;® 
^#^5 4 ulC**-r-5«SB5 3 cd^NffilC. H4 (d) 
ir^TfigtClaHg^aiS 5 2 *tf?Jl:bTt»-5«^lCtt, 
WffiCOmtST^^S 4wtC?t-r-5«S85 3 c*«SatC. 
Vffi©f|ia^#iei5 4 vlC^*t--2>«gB5 3 CT&tNgtC. 



04 (e) tcS^ffiMfClHlte^a5 5 2*i#il:LTI/i^ 

UfflW««8^#^5 4 u(cM-rS«a55 3 c 
tJ^'SSJC, VffiCDmiS^#®5 4 v(C*t-r-5«ge5 3 c 
Ti^NgtC. Mir, 04 (f) IC^-rfirBfclHlfe^Saes 
2;ii<l?lhbTt.i*«^j3«. Uffl©«ffi|^^#|g5 4utC 
^^•r-i>*gC5 3 cf)iSmiZ. Wffi©««^#^5 4wlC 

g'b^<^n. gPeia-i/ 5 3dT«'bjg<a^Ba*p*« 

[0 0 3 7] **ig0iJ(D7'7vUX^:— ^ 5 1 tt. V1§ 
5 4 V *^ ^> Wffl®««^^^ 5 4 vw^^ 

5 4 vlr*fr^#gl55 3 c^tSgtr, W+g©^«T#« 
5 4wfC*f-r^«g|55 3 c*mS(C, ^n-?tlS!)Sa$tl 

^j:3{'S^^#^5 4X)t#[5i$tiTv^.i.. mm^mm 

©flJE^MSnfcM (mSft«lttllEl8S4©tB:'3mffi) ^iE 

J;oT. f?Jl:^t*lt-i)lHlte^aai55 2©aSfiC«<&*iJ 

[0 0 3 8] •««^«g^*^VfflA>e,Wffl©««^ 
#11 5 4 J: ■S tcamSfif ofc«^ro0fS^PB^i!i 

55 21404 (a) iC^-T'Eaiwf^^LTI.iS. 

«s^««s*i«^m$nni4. iu^^jsh 5 2 as 4 (b) 
e. wfflwm«i^#^ 5 4 'vsitti-s J: 5 fcjam^ff o fc« 

^B#p«^)Sm I' S ^ ;^j:S^^Sjg:<)^'eiai ^ n 
ni4*. [Hie^ aS5 5 2 «0 4 (f) (C^-r^BlC<?ihb 

^(ommt. s^^nid. *ij:tKiPite^fiS5 5 2(75111^ 
^m±-r^rcisf>iz. m'BmmmcDm 1 1 0 osa^©^ 

[0 0 3 9] 0 5«. 15Ite^jK5 5 2 <£;K^fHHlO{ClH] 

fe-S.. 05 (a) I'S^fficBIClHlte^ffiSSS 2*if?±L 
Tl^-SJ^-e-ICli. Uffi©m^^#^5 4 u;^i#llI$n-5 
iPSes 3 bOfiigK5 3 c*«SglC. Vffl©«^^#^ 
5 4 v*«#lpI^?tlS^PgK5 3 bCD#aP5 3 c A^Nffil:: 

J: 5 ic. 5 4 '\©s«h 

j&»iS€r^5£-r-5. mt>. ^mmm<oyy->i'7.^- 
^51 -ctt. 05(a) iz^-rtSLmtzme.^m^ 5 2 d* 
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[0 0 4 0] mm\z. (b) ^z^-nsLm^zmn^'Fm 

wfc^:^-r>5«?fK5 3 c^mmz^n'enmm^n^<^o 
\z. m-^um^ibwmcomm^mms 4^mm^mmf)^ 

\z\t. wtscomffi^#^5 4^{zM'r^m^s s c-^^s 
m\z. vm<Dmm'Fm^^s 4v\zM't^mms 3 cfi^N 
m\z^n^nmm'^n^^v\z. m^yvm^^yno:>m 
m^mms 4^mmf'mm^mn^,ko\z. mnmphm 

[0 0 4 1] me\t. ^mmm(Dzf^iyU7.^—^5i 

T'^^o z.<D^-^mmmmi\z^r). :ii-^-jm'f-r^^ 

T> mmmt&mi^^^^^^t^iz. y^^i^x^- 

[0 0 4 2] :z<D^-^mmm^i\t. mmmmmm2 
^y/^-^mmst. ««StMtti[HisS4 ROMi 

h?S:«Jf*Wr^ l^^y^^-f n>T*'5MPU 1 i^m 
[0 0 4 3] -r>/\*-^^IeIS&3t^> iyUT.'E-^ 5 

icDsffl (uffi. vffi. wffi) (Dmrn^^mms 4U--S 

(Dm^x$>^o -(>/^-^m^3commmMs o(D:f'^ 
xi5^Qu, Qv, Q\^(Dv-xm^f)mm^n. mmm 

MS 0CO^^>KfflJA;b^Ntr«, 3^(DN-UOSm 
#>a:^h^>>^7.^Qx, Qy, Qz(DV — 7.i^l^'/)m 

m^nx. cnetccfco 3>fa(7)€^^#^5 4 u-5 4 

tiiRu l-Rz l^^n^LTMPUl KD^ltitfFT 

FT5h^n'enmm^nx:hr). mpui K^ai^f:: 
f^-\:^x:t>jL\t:ty^n^^o\zm^^nx\^^^. 

[0 0 4 4] ^fz. &«^5^:^h^>>^X^Qu~Qz 
>?Xi$^Qu-'Qz(D^>:^:7^tC, ^^v-UX^— 3^5 

KDmm'^mms 4\z^c^mmmf3ii^m\zm@'r^m 



(r>nm=f'mu^ 4\zmn^mM^mmz^^\^x. mp 

Ul l(7)A/Diffi^-v[±i:^j-r^rci6c7)lHlSST^^o ^ta! 

MPU 1 1 coA/D^Mi§l 7 (;:J:-c)T^i^^;i/7^ 
-^^fC^tfe^^n^o ««S£-^i±i[eim4«. iS8it«?lg5 Oc^ 

> Ffi'JA:^)SN ch^ >/\*-^ IHJS§ 3 chcor«^t::»A^ 
nfcl QCO>'^> hffitriR STJ^^e^^^nxVi^, y-^ 
>^UX^-3^ 5 1 <0 3fficDm«^mSf£t^> >^U— 
;i/3^-f:^--FDu-'Dz'\(0MSSmSftS:^ViT, :^TZ: 
(7)xA'>hgtriR s ^SfttX, CI v V > h JStriR s J; 
oT®)±JC^M^n^o /cC^. >'^>hJ£JnR s (0^1^ 

^«0. 1 QSStC/h^< LT, ^(D^fa^ffllSO-rntJ 

^(.^o i^^TJ^^-S^'&Jctl. v-\'>hi£trLR s <hMPU 1 1 
<hC0Pp1tC. >^^>hStrLRs{-J:-::?T^^$n;^cmi£M 

[0046] MPUllti. ROM12<h> RAMI 3 

Ims-f >^-A;i/iJjjA^^IiIgSl 4<i:, ^^^n 
2.^*IhJK1 5ih. >'U-^>:::>^:^»>>^ 1 6 
A/D^mSgl 7 <2i, m:fj7p-hPT0-'PT5i:*{l 

[0 0 4 7] ROM12^S, ^85^>^)iai 2(D:70— ^ 

^-V\z^^^mo:>Wm':^u^'yhs\ 2 a-t^H^fila'- 
ilt^ROMl 2l^fCfl. @^M5^-^<C> lOiibTilS 
2b^^. Uta, Vffi^ct?^WfflC0 3ffic^«^?#^5 4 

u - 5 4 w^(^ 6 mm(om.w^9—>^w^'^^f—9 

Sr^WfCtl ri AH (1 6it^, JBIT 
1^=^) , 19H, 29H, 2CH, 34H, 3 2 Hj <7) 
6 -D(D'f-^tin^^^riX\^^^o 

[0 0 4 8] mm.. c:<7)3i«ffl'T— 2 b<^«^ 

^Sm:^'^>^ 1 3 i cDfittCjSl^T, MPU 1 1 cOfcB;^; 
4^- h P T 0 - P T 5 jO^ e»-f >/N*-:$^[HlSg 3 ^ai;fj ^ tl 

^m.w^^-^is^'^^^. %^m\z\x. am^'^/v^^i 
3 i (7)fii#g<03imtST— :/;n 2 bOT^-^^^o^smffl 

^n-So 0^J;^ti> aS:*/^>i$^i 3 \ (r>mi^'^ roj Trfe 
o#B(;)a^ffl5^— ^'Tfe-s tiahj io^mpu 

1 icoai:^;*— hPTO— PT5;5^e>-f ^0^3 

'\m:tF$nTma?#^5 4^o®a;o^ff:bn^o 

M*, matT#ia5 4<DUffi5 4u*^e»Vffi5 4 v-^m 
«^S8ft;&^SSn-5o ^nti^y^ 1 3 i (^tt:^^ 

r4j Tfetlti. 4#a<DMSffi5^--^*Tf*'5 r3 4 
HJ J&^MPUI 1 om*>J^— hPTO--PT 5;&^ib<> 

wffis 4w*^^uffi5 4 u^v-sffi^afis^^ggn-So 
[0 0 4 9] 0 6tc*i-RAMi 3ti. m^mTC^m^ 



(8) 



Wm2 0 0 1-9521 



Iel#jjiar77^>/1 3 b<h, l|0-^5(D6a«CD«JE« 

^^rUisc-ishch. mmtfO>^ 1 3 i i^m 
mm:^'y>^. 1 3 j ch. -^y^jumy^^i 3 k<h. -tf 
>y;pmmM>^^u i 3 i itmm&m^'^v i 3m 

1 3 Och^ffi^Tl^^o iSttflSm^^^i^'l 3 a^^ 
^ 1 3 a - 1 3 i ^ilHJte^iSE 5 2 (;D?SSffi{4MC0#iJSiJ©J 

37 1 3 i - 1 3 o\ty^iyU:^^-^ 5 1 (DmWlMmiZ 

[0 0 5 0] m^mmmy^^i 3 ati. f?ihbTv^^ 

^;^c«><7)miisamMa (ss) :B^zs^-is^mmmm 
(S9) dtjHt-^fx^n. 5 iT^ftiu^ 

[0 0 5 1] ffllHjfrJjA^^^^^l 3 b^i. H9fC^i-l 

m&m<Dmsm. m7\z^'r6-D(Dmmmy'-^^ mm 

^^n-^'nimsTolfl:^!^. ^(7) 1 m s 

ffimtg-x-^^iE5lt;i 1 m s ^^mti't^i^^^W^^$>^o 
[0 0 5 2] bifJj^L, W\i^'^WpJLX:^^^mW(Dlms 

^^^o m^. ims-^ yi$^-jvum&9Btm\z:B\^^xw\Bi 
\z\t. "tcDm&itmwz^^vrz ims^ >^-/\*;i/*ij 

i§:7^yi3b«, SJlHi (mW) coims-f >3'-a;|/ 

fiJi^^JlS I i T ^ > ^ n ^ o 
CO 0 5 3] mo-^smjEfflp^^U 1 3 c-l 3 h 

mte^sis 5 2 (Dmm&m<r>m9i(Drcib\z e oc^a 

7 fc^-Tciz^tc, ii«:^'i7>^^ 1 3 i <Dmi^^ r 0 j x$} 



O-PT 5;5>^«b-r>A-^lElg§3-\m:^^nT. U+gcO 

5 4 u tJ)^ «^ vffloma^ #^ 5 4 V ^mm^ 
mmmn^o f)^^^^mm^mm(DimsmMm^zi^^i 

mommM^^u 1 3 c \z$^m^n^o 

[0 0 5 4] mm\z. mmti i 3 i (Dm^ r 1 j 
x$)^m^\z\t ri9Hj (Dmm^y'-^fj^mti^n 
X. um^^'wmcomm^mms 4^nm^mmf)m 
n. ^^:^^^mmi^mm.(Dimsmmmz:^n^mj±^m 
$nfcfit:^^^mimmfit^^u 1 3d{rfBti$n^o m 
\z. mmti^y^^i 3 -KDm-^^ r5j x$>^m'^{z\t 

r3 2Hj (omm^y'-iS^Amti^nx. wm^^v^ 

tt^^U 1 3hfc|S«$ti^o 

CO 0 5 5] tai^. mo^msn&m^^Ev 1 3 c-i 

^rU 1 3 c-l 3 h*^«ltB$nSo ^LT, m4\Z^'t 

cfc'Sfc, ^<Dm:k<Dn&m^Mim-t^mzm:^=^o 1 3 

c - 1 3 h \zm':^^^X. lElte^^H 5 2 (DaS&BjO^'fl 

m^n^(Dx$>^. m^^ts momi£m^=eo 1 3 c*^ 
5 4 -^mm^mmmn^j;:^ \zmm^mm 5 4 

m\z»±Lx\^^^tmm't^z.tf}ix^^. mmiz. m 
lajEflt^^rU 1 3 d:^m±<DmEEm^tm'r^m'^\z 
}tt. m^^m^s 2\tm4 (f) c^^^tcf^ihUTv^^ 

mm'^m^5 2\tm4 (c) (t^jkhjc 

[0 0 5 6] mntl ^>i$^ 1 3 M P U 1 1 (Dltiij 

^^—hPTQ--PT5f)^^^>/'{—^m^3^mtl^tl 

mm<Dmm^mms 4\t3nxm^'^n^(Dx\ m7\z 
^■r<koiz. 6mm(Dmmm^—^^mvxi^^^o cto 
T, mmti^>i^ 1 3 i ro'-sj (Dmrnx^m-^ 
n, HffiHLfcao. mmtf^ys^ 1 3 io®#B<oas 

ffi5^-y;H 2 b(^x'-^;OmPU 1 KDititi^^—hP 

To-^FT 3f)^i^^>/^-i$^mm3^mti^n^o 
mz\t. am* o>:$^ i 3 i (omt)^ r 0 j x&n^i r 1 

AHJ (Offlmffl5^-i$^J&^ rij X&tlift ri 9HJ (D 

fflSffix-^d^ r2j T*ti« r2 9HJ coiimffi^^ 

r3j X$>nJfi r2CHj (omm^^-^i!)^. 
r4j T*n« r3 4Hj (^amffiT^-^j^^^^. rsj t 
fentf r3 2Hj <DffiSffi5^-5^7&^ -^n^tiMPui 



(9) 



2001-95215 



[0 0 5 7] ihmmmti'^yd' i 3 j a. :/7->i/x^: 

^mmy^ifisaTt-y^ntzmt. ims'f>^- 

)iy^-'$^\z^^^tircmmm'T-iS' iii^xmm^n^o) 

i/x^:-^5 i<Diihmmi^-fy^<^^^^\zmM-r^mi£&^ 

mM^iz^i$.r^^tfiiX^^, c®i&fttt«;^'^>^ 
1 3 j cDtttt, «ai-r-5-b->7';i'«ffiffi>^^u 1 3 nc 

[0 0 5 8] •tJ->:/;i/^7^i>'l 3 k«, y7->i/xt 
^'F^!ilS(0^2O«ifSlijb]^i^9 2 (013#Sg) 

if^m 1/3 5 >yT-«a^«8it©fii*-y-> 

■/JUV. ■?-©-9->7'JULfcfl«8^«gg©«©lllSl. 4<& 

2(Dmiiitn^Lx. ^m.^noJ:oizmmLx^>'^, 
[0 0 5 9] ip^, -^i-y/jims^m 1 3 1 tt. m 

ftmmTmm<Dm!£m^mK-r^tztt>(D;A^v x-& o , 
^y-yjmy^-if 1 3 kit. ^<D-^yz>')Vt^^T\^fzz. 

;*^ru 1 3 1 1 1 tc^-r^-f TSdiijasfcijt/s 
Tjgfr^ti^t^tfc, •t^>y;^^7^^'l 3 ktt. iS'-f 
vtt]jX5aa(c*3(,iT-y->7';i'mBE«i;<^u i 3 i ^(d^t 
-^m^Ti^^'mz:t>^ix. mi 2\z7fct'^-^mWi9!k 
stiitJTy^v'U'X^:-^ 5 i<Di^m.^n-otzmz^ 

[0 0 6 03 \tWtnS.m.^=^U 1 3mtt. •t}->>^;i/mff 
U 1 3 1 <t5&i!i««*'>>^' 1 3 j t©ffl©;«c^ 

■t'i:—^mWi9BM\Zio\,^X, ZfyyUX^fi — ^bKD^ 

m.^^ ^>^<Di^m<Dtzi^\z^m^n^> M,^mz\t. 

U 1 3mO 1 . Am\ZlS.r3tdm\Z-:/=7y\^7.=^-if 5 1 
[0 0 6 1] m@;<Jr>>hfi;*^rU 1 3 n«. flOlElOte 



-r-S/iJixO^^rUT^O. ^lHl*'i7> hMP^^rU 1 3 o 

iftJ'^y^ \ AVt. MPU 1 1 CrtlS^tl-S 1 6 tf-v h 
CO:^>j7>^T$)0. MPU 1 1 (D«)f^^'a>yi7{t^i&n 
b fcfi^ tc L T 1 ;^ -i/ > h -r ^ ;d > h T y 

1 6tt rpFFFHj *T*':7>hT-y7'^n-&<i:, 

ro;^j'i'> hT-yT'fc.toT rooooHj fcMsn-s. 

>htt^^ U 1 3 o©tt<i:WlHl:^"^>hffl[;<^ U 1 3 n 

[0 0 6 2] ClW<^|Hl;^'^> hM;**U 1 3 oOfitm 
lel*';7>htt^^'J 1 3 n<DMt©MJCJ;-5TBftlHl«*G 

cfit/fMS^^aiL-, ^©l/3©^PBT<&^'r-7 1 5 a^-tr 

V h LT. testis' -f 5 y^^^^-r^rz.^<Dnmi-mm. 
(D-*)-y:fjmm (•y->y;i'm/Ett^^:'j i 3 i^m^s^ 

■5. 

[0 0 6 3] ims-f >^-;\*;i'tiJjX5E*lElSSl 4a. 
^9tC*-r Ims'f >5'— A*jl/S!liiMa$r, 1 m s (5 

<Dmmx^mmz^^tsit^tctb<Dmmx$>r). 

^-f VfiJii^^miSl 5«. rS'-f -7 1 5 aJC^^^tlfc 

B#r^®igji^(c, mi nz^t^-i-^m'^i^mm^^^-^ 

=^izXijtsntz7i-aifmEEmt:8ify h©5^>?5';U5^ 
— ^JC^i|-r-5fc«6»fc<0T-S^. m:^5i^— hPTO~ 
PT5«. 0 7 (C^-ramffiT'-^^&'f >/\'-^liISS3 
'^m;'3-r-5fciie)®Jt?-hTr&0. ffi^^Tt^-hPTOti'f 
>A-iS'lHl8S3<DuS®^^tc. ffi:^#-hPT l«v^^ 

iz. • • m^jjj^-hPTsttzss^fc. ^E-n-etis 
[0 0 6 4] ^(c, 0 8*^e>ia 1 2 jc^-r^D— 
8«. ^r-iS'^iUjiiiKiwmjiSAtcjcc.Tiiffsn^ 
<h, s-r. fiioji*<o%±^«±L (SI) . is}mm& 

^ff3 (S2) . RAM 1 Sl^cDf '^TW^t^r'J *0 

'jTVfzWi (S3). mmmmtioyiS' i 3 j 'vaj^M 
*«#)itf (3 4) . mmnv'-^<D^t>r)\z3 

BH (OOlllOOOB (2iiSc) ) Srffl^JiP- h P T 0 ~ P 
T5*^e-1'>A'-^'|HlK3'vtiJ:^3UT (S5) . "T'^T 
<Dnm^Mhyyz^7.^Qu-Qzf::tyVX, 
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[0 0 6 5] ^(Dm\t. ^lhbTt/i;tSiJOji*SrflFoIL 

(S6) . mitrnwrnyy^i 3 af)^:t>^n^^x-w 
mr^ (s 7 : No) o iHifeTaH5 2<Dm\inm\t. 
moih^oyn'^mzmn^n^ i m s < >^—/vim}i< 
mm m9) \z^^xrTt:>ti^o me^ ?as5 s 2 oai* 

^ (S2 4) o J;oT. <ltt*iJSiJ^>^^i/l 3 a;Ot::i-> 

*nfc«« (s 7 : Ye s) . mm^ntzmmzm-isi^^ 
xmi^mmmm^mnL (ss) . ^<Dmt. 
mmmm^m^m\.mfxr^ (S9) . 

[0 0 6 6] 09ti, Ims-f >^-/t;i/iJjjAi5[ia(D:7 

eiffi:^>^ni:\^^^t^^f)^^m^ (si i) . ^>^n 
x\^^f^nn\t (s 1 1 : No) , ^tzm^^m^b 2(d 

tihm^A(D^tim.j^(Dm^m^m^ (s 1 2) o 

[0 0 6 7] :k\Z. SJlHl#JiA^:7-^//l 3 b:^t:t>$n 

x\^^^f)^^t^^m^ (s 1 3) , :^>^nx\^^t^\'in\t 

(S 1 3 : No) . ^fr^<D9!m\t. S«)tCfg^bfcl 

\z\^. m^M'z>tzn,j£m^^^'tn(Dm.)^m:^=^') 1 3 c 

Zh--^h^^T^Z.Lf^<mkt^hmz. ffllHjSiJ 
ji^$:7^i?^l 3 b^:^>bT (S 1 4) . ^m(D\ms 

tatt ^ ^ >ir;i/ L T ^ S> ^ . 

[0 0 6 8] mmm^i-myy^i 3 b:?^^*:t>^n 

TC'^tf (S 1 3 : Yes) , S 1 2 (DWiMXm^^K^ 
A/D^^ggl 7XS}i:yh(D^i^i^)Vv^—^\Z^^ly 

tz.m^m.y'-^^mntioy^ i 3 i (DfltsaonjEfit 

;'C^:U 130-13 h-\«^iAt^ (S 1 5) . gp^^, S 

1 2(7D^fflSTS?^^0 7^>?5^;u7'-i$^tc^iSbfc^ffffi 
"f-^^. mm^ti^y^ 1 3 i <Dmf)^ ro j -r^ntim 
oSEEM^^u 1 3 c rij T&n«m 1 mJEffl;< 
^Ul3dJC, • • rsj T-*nfri^5SEE«i^t 

u 1 3 hfc, ^n^n»^ii?:f<7)-xr&s. 

[0 0 6 9] mJEM;< ^ U 1 3 c - 1 3 h 

^ti, mnti oy^ 1 3 I (dm^ r o - 5 j (d^mx 1 
*»^>hijn^^r[^icM«fL. (SI 6) . ^mm(Dmmtt 
^y^ 1 3 I (DmWtB<Dmmf^y^-^)u 1 2 h(om. (m 
mm'x-^) ^-f >/\*-37iHiK3'\m*LT (si 

[GOTO] CK^aSfl. :;^;:a>lms-f >i5'— AjPidii 



mS?&^5!^"r'5*T(Dlms<^PBmi^^n-5o ^LX. 
lms(DmWi^\Z^^'t^Z.(Dlms^ yi^—/'<)Umj2< 

mmcDs 1 2(Dmm\z^'DX. f)^f)^^mmz^^mm^ 

3 i <DmmS(Dmf£m^=E^J 1 Sc-l 3h^»^2^* 

n^(Dx$>^ (s 1 5) o mt>. mmtioy^ 1 3 i <d 

msmmt<Dmm=f^mm(r>mffi. )k(Dims^yd^-n 
)vm^mm\z^^xm^m^n. ^(ommtf^y^ 1 3 

i OM#BcomJBEffi^^U 1 3 c-l 3 hfC^^jX^n 
^(DX&^o 

[0 0 7 1] S 1 8 C0S!lSJC*3(/iT> m 0 5 ®JEffi 
;<^U 1 3 c-1 3 hO'S'S. roj SIBttT-S 

(S 1 8) » l-r>Tfe roj ^IBti 
■r'5t)CD:?J^^*$»^^'&^Ct^ (S 1 8 : Ye s) , *fc[Hlfe 
^ffiS5 5 2C7)SSffiffiBO^JSiJ^'r^Cl<h5^^T^?^l><D 
T% «K(^S 1 9~S 2 4cD&5aS^X^^yyLT, ^ 
[hJcd 1 m s < >^-/\^;i/tiJjA5aS^^7"r^o 

[0 0 7 2] ll0-^5mffifit;<^U 1 3 c-1 

shtD'S-^, roj ^tHit-r^fe<^>&^;^^frtnt^ (s i 

8 :No) , mz. ^-D&^'t^x(Dmmn^—y\z^ 
^^xmm.'f'mu^ A^cDmnifint^n. ^(D^mnmz 
^Bfrt^ 1 m s mw^(onm^mm(^m.&^^^nrzm^ 
mo-^sfliffi^s^^ru 1 3 c-i 3 h jr^n^?nf3it 

ffi;^^U 1 3 c- 1 3 h<D5^gt)i«(.^«m«t (Sfe^ 
^^^JiM) ^IBtftT^SEEM^^rU 1 3 c-l 3 hcD#-^ 

€:*«C)T (s 1 9) > [Eife^M5 5 2<Dmm^m^mm 

[0 0 7 3] ^O^mffi^^rU 13c \zm^X^ 

umm^^n^m'^\z\t. 6^<Dmmn^-y mm 
^"f—^) riAHj (Dmnnf—^^^ yn 

-^lHlgS3-\ffi:^?bTUffi}^i^^Vffl(DS«^#^5 4-\ 

mm^nm^m.i.rz.mz. mmf-mmtimxht^^tzt, 
04 (e) \z7f^^&:m\zmu=f-m'^^2ifiw±vx 

^^^hm%n't^Z.t.i)^X^^o *fc, ^imJEEfit^^rU 
1 3 d f::«fc^^;^j:M7$i^lB1t^n^^^tcll, r i 9 

Hj (om.mvA'f-'^^m^x.xijm^^^noymm^m 
A-^mm^mM^m\^tzm\z. mm=¥'m,mf)m±h 
r^-Drcti^oz,hx$>^(Dx\ 04 (f) iz^-r&miz 

-So MfC, ll5«EEffl;<^U 1 3htcSt>;t#;^j:«t75^fB 

m^n^m-^izit. r3 2Hj coMSffi^-^^m:/5L 
^jc. mm^mmf)m:ktr^'Drc,h\^^oz.tx&^(D 
^'^^tmm'r^z,^f)^x^^o 

[0 0 7 4] CCT. 04:fe<i:t/0 5<&#B8-rn^f5j^:^^ 
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?>m-^. mm^m^5 2\tm4 ca) (c*-rftafcf?ih 

■^ii^rzi6<Dmm.mi&^im-i. ms (a) ic^-rj:^ 

IZ. ii«fflx-:/;H 2 b©0 (=2-2)#B©x- 

EP^, riAHj Sfe, m 

3«mfi^^u 1 3 f wtt*tg:*:7?fe-5«^, mte^fis 

55 2«04 (b) (-^•TfeMf-f^^bTt.i-i), 
T, Ieite^fiS5 5 2$SB#tHHlO»ClHlfe$-ti:Sfcie>Offl 
«Mte^lfttt. 0 5 (b) Jc^-TJcpfr. a«ffi7^- 
:?';H2b0 1 (=3-2) SB05'-:5'. Bp-6. ri 
9HJ CDjimffix— ^S'T^-S. 
[0 0 7 5] S 1 9®MiiT*J6Ac#^*^^ 

r2j t:mwvrzi^m-^i-7-(±7.ttt^m'^\z\t, mm 
iig[«. -^cDaffigmfr re J ^mwhtzmmsomn 

•J 1 3 c ©fil*t«:*:T*-5«^, lHlG^'m5 5 2tt04 

(e) \z^-r^m\zi^±vx^^^. <fcoT. iHite^ssH 
tt. ms (e) fc^-r«k3Jc> amffi^-:;'';n 2 b® 

4 (=0-2 + 6) #B©x— iJ'. IP-^. r34Hj © 

®«fflx-^T*?>. *fc, ^ISJIM^^'J 1 3(1® 
fit*iS>:Tfe^i^-&. [Hlte?a55 2«04 (f) tc* 

mmo\zmm^it^tctb<Dmmmmf^imt. 05 

(f) tc^-rj:-5c. :/;n 2 bOS (=1 

-2 + 6) SB©5^-5'. Ep-t, r3 2Hj OMM^'t 

[0 0 7 61 tJe-:)T, SI 9 ©©ST**^*^*^ 5. 

r2j (S2 0) . ^O^mWi^M^^-^'i^T.X' 

/itttltf (S2 1 :No) . MSEiS^^3im*'i7>^ 1 

3i'v»^)iA.T (S2 3) , mmmt^mii^o^mm^ 
f—^^Wi'&'r^. — s 1 Q <r>vmxi^'st>it.mm)^ 

e r2j Sr^ffL^ig;^>(/^V'f :+X-e*tlli (S2 1 : 

Yes) , ^<Dmmm3k\z rej ^isaUL 022) , 
jost^©tt?£am*':'>^' 1 3 i o 2 

3) , jimMi&^ii6o)jimffi7^-^*i£)£-r-5. cm 

tcj;0, mm'f-m^b 2t:KmWcmr)\zmm^^^tctb 
«)iiaB8J&^l&i&^3gt--5Ci:**T^-5. jl«Pfli&m 
ffittWSiJSr7 7i^l 3 a*:*->bT 

(S2 4) . ^m<r>im%-i>9-n)vniLViMt:ii^T 

[0 0 7 7] SI 1 <D^8lStC*5UiT. Stt^fJSU^S^ 5 

1 3 ad<::i->SnTVm(J (S 1 1 : Ye s) , iEfC, 

lei^^ae 5 2 <r>mm^mi)mm^n. mmmi^w, i 

2 5-^»fTi'xmmmmt}'y>^ i 3 j offisrsst-r 



S-r. >^ 1 3 j roj 

A^5*''i&ii'< (S2 5) . roj X'ti.ifni-£ (S2 5 : 

No) . ihmmmti'^jy^ 1 3 j ©tt^ ri J mslt 

(8 2 6) . <^lHl©lms-1'>i5'-yN*;Him®S^&*l7 

-rs. ihmm^ti'oy'^ \ 3 j <Dfi*t roj 1?$. 
n«(S2 5:Yes). z.<j:) ims ^ y^—n)vm^ 
^m^^±vx (S2 7) . zL(D^m^mi-ri>, .to 

T, S 2 7 ©JaS^SIfT^tt. 1 m s -f y^—lVlUTL 
®31tt%^b^Et,i, fi£oT. S 2 7 ©^aS^^ff 

MPUl i<Dmmt:=E-'5'mW)^m mi 2) 

(011) \zm^'t^z.iii)^x^^oyx. 
2&.^(D^K>TL^(Dmm%^^mm\^x. :/7->ux^ 

[0 0 7 8] 0io«, ^immm^jm (ss) w^n 

5 1 <Dmm^mih-r^tztb(DmMmmm 1 fe^iMS-r 

75 4^1 3 aO:t>*^«^^?nfc«fcSgfT$tlS (S 
7 : Ye s) , 

[0 0 7 91 miftassaaT«. *-r. a«*'>>^' 

1 3 i «M#ec7)aiH§x->^;H 2 bWM, fiP^iim 
ffiT^-^iSr-f >/N'-^ia!?§3'vai:>3L. y^->l/X^:— 
^7 5 1 1 SE®jlSil:fT'5 (S 3 1 ) , -ew^tt, i)C 
lHl®a«®;/tJ&lca«*>>>iS' 1 3 iWtt<& ro~5j 
«^HT'i;^)'i7>hJD^;&i6llcjEffb (S3 2) , ^> 

•:f)imyvifl 3 k^^^LT (S 3 3) . 7U — ^> 
-y^-n-Oy^ l 6 0MS-iz*-?lDMIiI*'^>h<it^^: 

U 1 3 h'vS^iJ.tr (S 3 4) . Mtc, 

tift(^-tJ->7';u^w*^^-rsfc*ic, iS'-r-Ti 5 a^v^u 

hL-T (S35) . ^-f T 1 5 a^&X^'— h 
L (S3 6) , CKD^aaSri^T-r-S. 
[0 0 8 01 01 1 «, ^'-f ■7fiJiXi?ia«)7a-5^-\'- 

tfe $ tifcmts^ Soft © ts ^& -y- > T'jp-r -5 wiais T- * 

0. 5'-f TtiJiJ^^^lHlKl SO^'-f V 1 5 aOX37— h 
^©5"f T 1 5 afcir-y h^tlfc^KOlijg^tc* 

'vA*>$n-5«git^millK4©ti5;tjmffi*SE*-l{D (S 
4 1) . A/D^lftSl 7JcJ;t>T7^v?^';i'7'-:S'»C^ 

^iitf (S4 2) . jg»'. s*i^miSt<^-y->^;u*^^T 
L/hci^^-r>t*c-y->:/;i/«gr7 5^?'i 3 k*:^>b 
T (S43) . ^'f715 aS:f?ikb (S 4 4) . Z.<n 

[0 0 8 11 0 1 2tt. "^—^mSi^M (S 9) <r>vu 

—=^^-Yx^^. ^—^WMi%tWA. zf^yuy^^e— 
>5asic*iViT, mi&®«ffl3i (8 8) (Dmn^, m 
[0 0 8 21 ^^-is^mmmmxit. sf, •y->:fji/ar7 



(12) 
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^i'l 3 k;Oi^>$nTtiS*^S*^SrSI'< (S5 1) , 

:t>^tlX^^f£»tH^ (S5 1 : No) . *fctegitCC»S 

«p t -5 sffi^gi $ nfcmii^ msit fit cD-y- > 

[0 0 8 3] — ■*)->-y)imy^if 1 3 kA^^ty^n 
Tvm« (S5 1 : Ye s) , mz^moy&mtu^n 

mjEEffl^^rU 1 3 1 fC|B1t$nTt>.5>®-r, 

tr«. ^0-9->7';i'«)BEM^^:'J 1 3 1 (^ttti&i!;1t« 
fiO>^ 1 3 j <OMi:<0;*:/jN^itfebT (3 5 2),;*: 
^Vi:&(Dffl*lt*S;E«ffifit^^:"J 1 Sm's^^jitr (S 5 

3. s 5 4) , fip-^, •tJ->:/;i'«mtt^*ij i 3 i ott 
<r)-)jifi^m^lkts^y^ 1 3 j oflsj;0/h$ttn«* (s 
5 2 : No) , t^W)mmt}'y>^ 1 3 j ©m^tb^m 

tt;*^rij 1 Sm'vS^^ji*^ (S 5 3) , jJSC, -ij-yzfjl 

u 1 3 1 <Dm<D:^iimmmmi3^>3^ 1 3 j 

«fitj;D;*:^tttl« (S5 2 : Yes) , IJ- > T'^l/^ffi 
M;*^:U 1 3 1 ©M?:itt!tSJE<il^^"J 1 3m^S^ji 
tr (S 5 4) . 

[0 0 8 41 HtrlELfcSD >^>^ 1 3 j tt. 
:/^->l/X^:-^' 5 1 <Z)i&t!jB#tc«M^#^5 4-s+^)• 
c:«ii&»ll«*'?>a' 1 3 j f'j;t3T, r/^v'Uxt- 
^5 1 wis»M$&*^e»>^tcjiM-r-s.mEE&*«<yw{w 

itmrn^xmiz^mmamM-^tifcm (S4) , me^ 

5 2 W«ffieg©*iJgiJ^7«. 1 m s -f >3'-;\*;i/ 

«ii^^e!rSfc*3ViTi*':7>h-r-p roj tcfj^^sx-M^ 

i&mmmtioy^ 1 3 j <Dtt«t^>7';^SjEtt>^^ u 1 
3 1 <Dm^o±^\,^(Dx: mmmmfi't7>i^ 1 3 j 

3&^*itfemffi<l;<t'J 1 3m'\*$>ASn^ (S 5 3) o 

^mti^y^ 1 3 j nmt roj ^<^i«. -\-^\zn-^ 
^n.mzu-ox\>^^<Dx. ■^y:f)vnEE.m.:^=E^} 1 3 i 

©ffid«Jt®mEEtt^tU 1 3m'v#^iJ,^n-5 (S 5 
4) . 

[0 0 8 5] Jt*S!«JEEfit;«(tU 1 3 m'v.CD*^^.*^ 
(S5 3. S5 4) , A/D«^'\A*^n-5ll8SE^ai 

mmA(nmnm.m^m^Mr) (S5 5) , A/D^gi?§ 

1 7 \z^r3X^i^^ )Vv'-'^\zM^^ntzmti^\ti^nS. 
tty<^:'J 1 3m©<l(Dl. 4 »JK±*S WSfT 
S (S 5 6) . M*-5loAcli)IfiS*^i±gimjEffi^t U 1 
3 m«fil<^ 1 . 4 fg«±;^£ttnti ( S 5 6 : N o ) , * 
fc*^2««dftliin®*^9 2 (013#M) \tM^hX^^ 
U^^<DX. mMi'^^>tfX\tl3.\^'^. J;oT, *^*>-5« 
^\Z\t. S 5 7EtKOjaS€-;^=lr>y:/bT, ckdjiiss 

[0 0 8 6] ~:f3. m^y^-:>tzms.m^it^mB.m.:^=^ 



U 1 3in©ffi<Z)l. 4^&iU±&n« (S 5 6 : Ye 

s) . m 2 «mg^tli*PM« 9 2 (01 3#Sa) . ip*,, 

ait*'^>^'l 3 i «{t#B©®«ffi-7^-y;H 2 
b«ffl*'f >A'-^'|pIgS3'vffi:*jLTe8iE*fT5 (S 5 

7) „ ^iHi®)im(;3fcse)cam:*r'^>^ 1 3 

1 «tt$r ro~5j ««HTi*'i7>hSp^;&r6](cMff 
L (s 5 8) . ^y:r)imy^if I zk^^yt^ (s 

5 9) . 

[0 0 8 7] Hfc. y^) — ^y-y^ti'^y'^ 1 ecoffl 

^K^5*-St-:3T^lHl*':7>Hfil>C^:U 1 3 o'^^^jA^*- 
(S6 0) , mIlEl;^>^> htt^^r'J 1 3 nOTfiSi4-|eI;*j 

-r-5 (s 6 1) . ^LT, w^iyrcum.mm<D I / z (D 

Bt^l^&^'-r VI 5 a'v.-tr-y hUT (S6 2) . ^-fVl 
5 aSrX^-hb (S 6 3) . ^|il*'?> hffi><^:U 1 
3 oWtt*H&lHl*'i'>Hit^^:'J 1 3 n's»^Ji^^? 

(S6 4) , Z.<D^m^^Tt^. 

[0 0 8 8] ^<D=^-^mm9m. (S9) nm® 

(S8) ©||fT«, ^-fVfiJii^aS (011) t 
Mff bOOMSOilLUff ^'S l*t 

[0 0 8 9] ^c*3. &tt*^lCfB«©M^«ffiii«IeISS 

1 KD^Mifi. Stt*iJgiJ|iI8Si:LTttS 1 9 

[0 0 9 0] ^lj!iS««JC»-:3'^:$:»?q^itt5gbfc 

:^%m\t±.u^mm\zm^^'^^n^%<r>x\±fs. 
[0 0 9 1] mA.\t. ^mm.mx\-x, ar^a-i? 5 3 d 

*-r-?T«)«gC5 3 cP^frjgfigbfc. UffitVtB 

CDS^^#^5 4(0PBli:. U*StWffi<7)m«?#IS5 4 

^Er'n2-p-r-r)th6 0»@FB^3-5' 5 3 ci<&?^fi£b^. b 
3&>L, dtKCft^T. Uffii:Vffi®ma^F#||5 4®ra 

**J{ifiajo^-^iKl(iIBiKi«, mz. :/7->u:^t- 

$ -B- -5 J; p b T fc A . 

[0 0 9 2] 

f-&i'b'^mmB-':^x^^m\zmm.m.'^^'&xm^'¥-m 
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mm'r^z.^'f)^x-^^ti^^vmM^^$>^. ^tc. mmm 

^LfcSTfeo. (a) mm'T-mu^cDrnm^n^ 
xi^^Ui^^vtm^m^Lxi^o. (b) mm^f-mm^ 
(Dmrn^iummzn-Dxi^^^^m^m^i^x^^^^o 
ms] zf'^i^i^7s^-^(DWim^m^m^ziu:kL'X 
f^i^fzmx&r). (a) m«^#«S'\oam^ffo 
x\^^u\.^^m^m^Lx:hD . (b) mm^mm^ 
(Dmrn^i^mmzn-Dxi^^^^m^m^Lxi^^^o 

i:^xnm'f'mmf)m:ktrj:^mm/'^^-> h(DmWi^7r: 

X. (a) ~ (f) (Dem^^tn^enm^^tix^^^^o 

Rmmm o izmts^^ it ^m^<Dmmmtihm i &<^5i«/i 

^->t(Dmm^^Lrzmx$>D. ^^^miS(D6tiWi 

(Of?±fietC^:^iSLT, (a) - (f) <D6mf)^^n^ 

nmyf^^tix^^^o 

[0 6] :/^>'UX^:-^KftlHli»(^)lHlSS0-eS>5o 

[0 7 ] ii«ffl5=— :/;KD«^*S^Mtc^bfc0T 
[01] 



[0 8] m,mt^A\z^omn^ti^;^^>mm(Dya 

[0 9] 1 m s < >^-/^JUmj2^9I]^m(Dyu—9'^ — 
hX$>^o 

[01 0] Sll JSffimM31C7D:7D~^V~ HT^^o 

[011] i^-f'^wrj^-mm(Dya-^^'-hx$>^. 
[01 2] ^^lfti8iaco:7p-^-^-h'e*^o 

[013] (a) y^'>^X^-^^(D«1«^#^ 

(^lfflJcSitn^m§itJg^?^^^Lfc0TS)O, (b) 
(a) cDSfi5?S?g<^ 1 yD^vi:7S:JS;*cbT^Lfc0TS 



1 ^r-^'IKWiIelSS (fiSa«fce#JJS'JIeI 

3 -f >yt~^^iElg§ 

1 1 MPU 

1 2 ROM 

1 2 b ii«*B^-:/;i/ 

1 3 RAM 

1 3 i mmt!^>^ 

5 1 ^yiyUX'E—^ 

5 2 lEie^ffiH 

5 3 B^^et^L^ 

5 3b ^mm 

5 3c «gB 

5 3d mms—^ 

5 4 
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